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FOREWORD 


One  of  the  goals  for  the  U.S.  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences  (ARI)  is  to  facilitate  the  development  of  training  strategies  that  will  serve  the  needs  of 
the  combined  arms  team  today  and  into  the  21st  century.  The  indispensable  foundations,  the 
cornerstones,  for  meeting  this  goal  are  solid  information  and  data  bases.  One  such  base  is  a  set 
of  comprehensive  descriptions  of  how  soldiers  accomplish  their  missions.  Many  task 
descriptions  have  been  developed  where  the  focus  is  on  activities  within  a  particular  Battlefield 
Operating  System  (BOS);  these  are  often  further  narrowed  to  one  BOS  element  within  one 
echelon.  What  have  been  lacking  are  function  analyses  along  with  task  descriptions  that  have  a 
broader  BOS  perspective;  one  which  focuses  not  only  on  intra-BOS  relationships,  but  also  the 
relationships  of  that  BOS  with  other  BOSs  in  accomplishing  the  overall  mission.  It  is  this  latter 
perspective  which  is  needed,  for  example,  to  define  training  requirements  and  strategies  for 
combined  arms  operations. 

The  assessment  procedures  described  in  this  report  are  based  on  a  function  analysis 
resulting  from  one  of  three  efforts  conducted  under  the  ARI  project,  “Innovative  Tools  and 
Techniques  for  Brigade  and  Below  Staff  Training  (ITTBBST).”  The  work  in  this  part  of 
nTBBST  is  the  fifth  in  a  series  of  ARI  projects  directed  at  analyzing  the  vertical  and  horizontal 
synchronization  required  by  combined  arms  operations.  All  of  the  projects  have  analyzed 
functions,  previously  labeled  “critical  combat  functions  (CCFs)”  and  now  labeled  “battlefield 
functions  (BFs).”  The  previous  projects  analyzed:  all  BFs  performed  by  a  heavy  battalion  task 
force;  a  sample  of  seven  BFs  performed  by  an  armored  brigade;  and  the  integration  of  fire 
support  BFs  as  performed  by  an  armored  brigade  and  at  echelons  higher  than  brigade.  The 
research  in  this  project  analyzed  BFs  in  the  Command  and  Control  BOS.  Separate  coordinated 
analyses  of  these  BFs  were  performed  for  the  armored  brigade  headquarters  and  four  types  of 
supporting  units,  one  of  which  is  the  Air  Defense  Artillery  Battery. 

The  analyses  developed  in  the  project  have  been  used  in  the  development  of  staff  training 
in  related  projects  within  the  ITTBBST  program.  In  addition,  U.S.  Army  Training  and  Doctrine 
Command  (TRADOC)  representatives  have  identified  a  variety  of  applications  by  TRADOC 
training  and  other  developers  as  well  as  potentials  for  collective  training  management. 


.M.  siMuns 
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Table  2.  ADA  battery  receipt  of  orders . 

Table  3.  ADA  battery  commander  issues  orders  to  subordinate  units .. 

Table  4.  Tactical  soundness  of  the  brigade  AD  plan . 

Table  5.  Quality  of  the  brigade  AD  Annex  and  ADA  battery  OPORD 
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The  results  of  the  Army  Research  Institute’s  examination  of  battlefield  fimctions  (BFs)  relevant  to  a  brigade  combat  team’s 
combined  arms  operations  are  in  a  series  of  two  volume  sets.  These  sets  cover  brigade  headquarters  and  the  supporting  units  of  air 
defense  artillery  battery,  engineer  battalion,  field  artillery  battalion,  and  forward  support  battalion.  Volume  1,  Function  Analysis, 
identifies  and  describes  information  and  tasks  necessary  to  accomplish  the  function.  The  analysis  is  targeted  at  plaiming  and  conducting 
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Worksheet:  This  provides  a  means  to  record  brief  answers  to  each  of  above  three  questions. 
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that  apply  to  the  outcome  components  and  task  summaries. 


Product  Measures  of  Effectiveness.  These  measures  help  anchor  the  assessment  with  objective  data.  The  tables  associated  with 
the  measures  of  effectiveness  should  be  completed  for  each  event  that  covers  the  relevant  outcomes.  Over  time,  the  measures  will  provide 
a  context  for  showing  how  performance  compares  with  other  units  or  with  previous  performance  by  the  subj  ect  unit.  Many  of  the 
measures  can  be  completed  based  on  products,  so  the  commander  or  observer  does  not  have  to  view  the  performance.  There  should, 
however,  be  a  mechanism  in  place  to  collect  and  process  the  information  before  the  AAR. 
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Did  the  Air  Defense  Artillery  (ADA)  battery  make  the  contribution  needed  to  achieve  the  purpose?  (Circle  one:)  Yes  No 


If  the  performance  exceeded  the  standard,  please  describe  any  techniques  of  superior  performance.  These  are  techniques  that  you  believe 
should  be  cited  in  the  after  action  review  (AAR)  and,  perhaps,  relayed  through  lessons  learned  agencies  to  be  shared  with  the  rest  of  the 


OUTCOME  3:  Brigade  air  defense  assets  that  are  prepared 
to  conduct  the  brigade  air  defense  mission  in  accordance 
with  the  brigade  commander’s  concept  and  intent. 


OUTCOME  4:  Brigade  assets  attack  and  defeat  enemy  air 
without  hindering  or  restricting  friendly  air  activity. 
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With  brigade  XO  and  staff  to  observe  copies  of  OPORD 
sections  being  produced.  (Use  Bde  18  Assessment 
Package) 

With  ADA  battery  commander  to  observe  planning 
process,  verify  doctrinal  correctness  of  the  ADA  battery 


Outcome  Location  and  Focus  of  Assessment 


OUTCOME  3:  Brigade  air  defense  assets  that  are  prepared  to  Emphasis  is  on  the  preparedness  of  both  maneuver  unit  AD 

conduct  the  brigade  air  defense  mission  in  accordance  with  the  and  ADA  assets  to  execute  the  brigade  AD  plan.  (Use  Tables 

brigade  commander’s  concept  and  intent.  1, 8,  and  9,  and  use  Bde  19  Assessment  Package) 
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enemy  air  and  effectiveness  of  CAP  AD  and  SAP  AD. 
With  air  liaison  officer  (ALO)  and  aviation  liaison  officer 
(AVLO)  to  assess  effects  of  friendly  AD  fires  on  fiiendly 
air  assets. 


Whenever  the  unit's  performance  must  be  rated  with  respect  to  an  outcome,  or  component  of  an  outcome,  the  rating  should  be  on  the 
scale  Adequate,  Marginal,  Not  Adequate,  defined  below.  Whenever  these  ratings  are  required,  the  outcome  (or  component)  will  be 
framed  in  a  box  with  the  rating  scale,  as  in  this  example: 
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Plans  and  orders  are: 

•  Suitable. 

•  Feasible. 

•  Acceptable. 

•  Complete. 
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(1)  Tactical  situation. 

(2)  Personnel  status. 

(3)  Equipment  status. 

(4)  Supply  status. 

(5)  Other  information  as  required  in  the  battery  TSOP. 
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Intelligence  annex  and  IPB  of  the  third  dimension.  [FN-NTC  OCs] 
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The  ADALO,  with  brigade  S2,  expands  the  IPB  into  the  third  dimension.  [FN-NTC  OCs;  FM  34-130,  pp.  4-1, 4-2] 
a)  Defines  the  air  defense  battlefield  environment: 

(1)  Enemy  (fixed-wing,  rotary-wing,  UAV,  cruise  missiles  [CM],  and  tactical  ballistic  missiles  [TBM]). 

(2)  Enemy  tactics. 

(3)  Locations  of  launch  platforms  (UAV s/CMs/TBMs). 
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Disseminate  COA  decision. 
Prepare  input  for  brigade  OPORD. 


3g2  Operational  timeline  that  includes  such  items  as: 

a)  Participation  in  OPORD  brief. 

b)  Participation  in  brigade  rehearsal. 

c)  Movement. 

d)  Mission  execution  time. 
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Current  ADW/LADW  and  ADWCS. 


other  information  that  could  affect  air  defense  operations. 
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The  type  of  rehearsal  to  conduct  and  air  defense  requirements  for  participation. 


Situation  of  organic  ADA  assets. 

(1 )  Current  air  defense  mission,  priorities,  and  tactical  situation. 

(2)  Supporting  relationships  of  battery,  platoons,  and  subordinate  air  defense  sections. 


(3)  Task  organi2ation. 

(a)  Locations. 

Q))  Strength  and  crew  manning  capabilities. 

(c)  Availability  and  operational  status  of  air  defense  weapon  and  sensor  systems. 

(d)  Organic  weapon  system  capabilities  of  brigade  subordinate  units  to  include  effective  engagement  range, 
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The  ADALO  bases  air  defense  asset  employment  on  doctrinal  guidelines:  [FM  44-64,  p.  2-3] 
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The  air  defense  liaison  officer  receives  the  course  of  action  decision  from  the  brigade  commander.  [ARTEP  71-3-MTP, 
Task  71-3-3002] 


10a.  The  ADALO  is  present  and  focuses  on  key  elements  of  the  decision  which  are  most  relevant  to  air  defense: 
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1 1  a3  Passive  air  defense  considerations  and  measures  to  be  employed. 


1 1  a4  Early  warning  procedures. 
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(4)  Other  information  as  provided  in  the  brigade  TSOP. 


Receives  air  defense-relevant  information  from  the  ADA  battalion. 

(1)  Additional  mission  guidance. 

(2)  Air  threat  intelligence. 

(3)  ADWs,ADWCS,andLADW. 

(4)  Other  air  defense-relevant  information  as  provided  in  the  battalion  TSOP. 
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2a2  Task  organi2ation. 
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Third  dimension  IPS. 
A2C2  annex. 
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The  brigade  commander’s  intent  and  priorities. 

The  ADA  battalion  commander’s  intent  and  priorities. 
Available  ADA  assets  in  the  brigade’s  sector. 

Enemy’s  air  CO  As. 
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13e.  The  ADA  battery  commander  conducts  a  reconnaissance  of  the  operational  area.  [ARTEP  44-177-30-MTP,  Task  44-5-2005] 
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Location  of  the  brigade  TOC. 
Location  of  the  battery  CP. 
Location  of  the  battery  commander. 
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OUTCOME  2  ASSESSMENT 
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OUTCOME  2:  The  brigade  plan  for  air  defense  and  the  ADA  battery’s  OPORD  and  FRAGOs  are  received  and  understood  by  key 
participants. 
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1 3c5  ADW,  ADWCS,  and  LADW. 


1 3c8  Other  mission  or  planning  details  that  would  assist  subordinate  units  in  mission  pL 
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14c.  The  ADALO/battery  commander  and  the  ADA  battery  conduct  rehearsals.  [FM  71-3;  FN-NTC  OCs] 


14cl  The  ADALO/battery  commander  participates  in  the  brigade  rehearsal.  [FM  71-3,  pp.  3-27, 28] 

a)  Briefs  the  TFs  and  other  battalion  commanders  on  ADA  actions  and  locations  on  the  battlefield. 

(1 )  DS  air  defense  assets  units  with  supported  TFs. 

(2)  General  support  (GS)  air  defense  units  in  the  brigade  area. 

(3)  High  altitude  air  defense  unit  coverage  of  the  brigade  area. 
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(4)  Designation  of  a  recorder. 

(5)  Reading  of  the  mission  statement. 

(6)  Briefing  of  the  current  enemy  situation. 

(7)  Key  leaders  brief  locations  and  situation  at  start  time. 


(8)  Time  sequence  is  portrayed;  all  elements  brief  their  actions  in  sequence;  items  addressed  include: 

(a)  Actions  to  attack  enemy  air. 

(b)  Actions  to  preclude  hindering  or  restricting  friendly  air  activity. 

(c)  Location  and  movement  route  to  alternate  positions. 

(d)  Actions  to  reestablish  communications  and  receipt  of  early  warning  information. 
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(4)  Disseminate  changes  throughout  the  battery  and  to  affected  brigade  elements. 


14c4  ADA  GS  platoons  conduct  rehearsals. 

a)  Conducted  by  platoon  leaders. 

b)  Confirm  actions  expected  and  required  by  battery  commander. 

c)  Adjust  the  battery  air  defense  plan  and  orders  as  required. 

d)  Disseminate  changes  throughout  the  battery  and  to  affected  brigade  elements. 
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OUTCOME  3:  Brigade  air  defense  assets  that  are  prepared  to  conduct  the  brigade  air  defense  mission  in  accordance  with  the  brigade 
commander’s  concept  and  intent. 
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Attack  avoidance  measures. 

(1)  Concealment. 

(2)  Camouflage. 


Damage  limiting  measures. 

( 1 )  Dispersion  of  units  and  weapon  systems. 

(2)  Protective  positions. 

(3)  Use  of  cover. 
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1  Sal  Division  intelligence  summaries  and  spot  reports  (SPOTREPs). 
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OUTCOME  4  ASSESSMENT 


00 


:  Brigade  assets  attack  and  defeat  enemy  air  without  hindering  or  restricting  friendly  air  activity 
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1 3d3  The  ADA  battery  commander  makes  a  tentative  plan  that: 


J2  3 

<L)  o 

^  s 

•  ^  y 

II 

'§  8 


^  -s 
<  "6 


is  J 

<2  o 


«  D, 

19 

<  Q 


a  o  <D 

o-B-B 


"^2  2 

O  s  s 

a  .5  .5 
SP’S  "H 

.S  o  o 
300 

g  u  o 

'§ 

(U 

Ph  ^ 
4h  r-*. 


^  1 

1  O 

kJ  ^ 

u  s 

•-C  Ji  • 

Q  ''  *  K-4 

, «  g  a 

■S-I.O 

N  ^  t!  }=5 

8  S  ^ 

S  &  C3 

I  S’.s 

r :)  1:5 


III 

c3  ^  ctj 
jd  X> 

III 

'BB’B 


(D  (D  <L> 

c3  ^  'S 
S  S  S 
'P  ’P 

>*-«»-<  *-H 

000 

000 

o  u  u 


m  tn 


a 

c/5 

H_; 

■is 

fl 

|> 

«2 
W  Tf 

•S  'P 

*-rt  cd 
P  bO 

S  ‘C 

O  X 
o 

g'S 

&l 

(D  > 

S  CO  ; 
cd  d)  ' 

«e  ts 

.a 

”2  '2 

§  R  ! 

a  8 ; 


O  (D 

^  ^  , 
<D  d) 


2 

O 

-S 


Platoon/section  leaders  participate  in  the  supported  unit  planning  process. 

Platoon/section  leaders  provide  reports  as  required  by  the  supported  unit  TSOPs,  e.g.,  personnel  strength  and  information 
to  the  supported  unit  SI . 

Platoon/section  leaders  coordinate  with  respective  TF  S3s  to  ensure  that  the  supported  unit  includes  ADA  units  in 
movement  orders. 


14b3  The  ADA  battery  conducts  OPSEC.  [AN  ] 

a)  Platoon  leaders  coordinate,  establish,  and  confirm  OPSEC  requirements  with  supported  units. 

b)  Battery  leaders  confirm  to  the  battery  commander  their  understanding  of  OPSEC  requirements  and  their  accomplishment 
of  OPSEC  briefs  to  subordinate  personnel. 

c)  Platoons  perform  OPSEC  measures  and  provide  local  security. 
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recommendations  to  the  brigade  conunander. 


1 5b2  The  brigade  commander  directs  changes  to  the  OPORD  if  necessary. 
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15e2  The  ADA  battery  commander  evaluates  information  for:  [ARTEP  71-3-MTP,  Task  71-3-6001/1] 

a)  Changes  to  guidance,  direction,  and  information. 

b)  Desired  brigade  endstate  with  what  is  possible  based  on  the  current  ADA  situation  and  trends. 

c)  Information  which  confirms  or  refutes  IPB  and  may  affect  achieving  the  brigade  commander’s  intent. 

d)  Answers  to  intelligence  queries  about  enemy  air  capabilities. 
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16a3  The  ADA  battery  commander  maintains  unit  discipline  and  morale  by:  [FM  101-5,  Chap  1;  Battle  Command  Techniques  and 
Procedures,  Chap  4;  Battle  Command,  pp.  10-13] 

a)  Keeping  the  soldiers  informed  of  the  current  situation. 

b)  Making  personal  contact  with  soldiers. 

c)  Reassuring  subordinates  in  a  calm  marmer. 
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1 6b  1  The  ADA  battery  commander  continuously  updates  his  estimate  based  on  his  assessment  of  new  information: 

a)  Orders  and  FRAGOs  from  the  brigade. 

b)  Changes  to  METT-T. 

c)  Information  about  CAS,  Army  aviation,  and  UAV  activity. 
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1 7cl  The  brigade  TOC  rebroadcasts  the  early  warning  message  over  the  brigade  command  net. 


1 7c2  Other  brigade  units  rebroadcast  the  early  warning  over  their  command  nets  or  other  units  nets  as  stated  in  respective  TSOP. 
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1  Sal  The  battery  CP  continues  to  maintain  C3  and  disseminate  information  throughout  the  battle  on  established  nets  to  include  post 
engagement  reports  as  well  as  the  operational  status  of  personnel  and  equipment. 
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1 8e3  Sends  necessary  reports  per  the  unit  TSOP. 

a)  Reports  status  of  reorganization  and  preparedness  to  continue  the  mission  to  brigade  CP. 

b)  Reports  status  of  reorganization  and  preparedness  to  continue  the  mission  to  ADA  battalion  CP. 


PRODUCT  REVIEW  MEASURES  OF  EFFECTIVENESS 
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This  table  examines  the  effectiveness  of  air  defense  actions  in  two  ways:  1)  by  examining  the  impact  of  enemy  air  on  brigade  operations 
and,  2)  by  examining  the  destruction  of  enemy  air  assets.  List  the  opposing  force  (OPFOR)  air  missions,  and  for  each  one,  identify  the 
intended  targets  in  the  brigade  area  and  summarize  the  desired  effect  (from  OPFOR  commander  or  S3  equivalent).  Circle  “Yes”  or  ‘W' 
in  the  column  titled,  “Did  enemy  achieve  desired  effect?”  In  the  next  column,  indicate  the  friendly  force  losses  (combat  systems  and 


Table  2.  ADA  battery  receipt  of  orders. 
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Date./Time  ADA  Battery  received  OPORD  From  Brigade  Date:  _ _  Time: 


Table  3.  ADA  battery  commander  issues  orders  to  subordinate  units. 
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Table  4.  Tactical  soundness  of  the  brigade  AD  plan. 
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•  Early  warning  method  &  format _ Yes _ No  Yes  No  Yes  No  Yes 

Combat  service  and  support 

•  Resupply  procedures;  relationships  &  responsibilities  for  Yes  No  Yes  No  Yes  No  Yes 

execution 

•  Maintenance  procedures _ Yes _ No  Yes _ No  Yes _ No  Yes 
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Table  6.  ADA  battery  OPORD  briefing. 
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Table  7.  Confirmation  briefings. 

Indicate  whether  designated  personnel  were  present  at  the  briefing  of  the  OPORD,  and  whether  briefbacks  were  given  by  circling  the 
appropriate  response.  “Adequate”  means  the  individual  demonstrated  a  comprehensive  understanding  of  the  brigade  mission  and  the 
missions  for  his  unit.  “Not  Adequate”  means  the  individual  demonstrated  a  lack  of  understanding  of  either  the  commander’s  intent  or  the 
mission(s)  for  his  unit.  Write  down  the  problem  in  the  space  provided  if  the  backbrief  was  inadequate. 
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Changes  to  the  brigade  OPORD  AD  annex  have  been  Yes  No  Yes  No  Yes  No  Yes  No  Yes  No  Yes 

received  by  all  units. _ 


This  table  addresses  preparation  status  of  ADA  battery  assets  just  prior  to  mission  execution,  e.g.,  at  LD  time.  Circle  the  appropriate 
response. 
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Appendix  A 

ACRONYMS  AND  ABBREVIATIONS 


ISG 

first  sergeant 

A2C2 

Army  airspace  command  and  control 

AAR 

after  action  review 

AD 

air  defense 

ADA 

air  defense  artillery 

ADALO 

air  defense  liaison  officer 

ADO 

air  defense  officer 

ADW 

air  defense  warning 

ADWCS 

air  defense  weapons  control  status 

A/L 

administrative/logistics 

ALO 

air  liaison  officer 

ALOC 

administration  and  logistics  operation  center 

AN 

author  note 

ARI 

U.S.  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences 

ARTEP 

Army  Training  and  Evaluation  Program 

ASR 

available  supply  rate 

AVLO 

aviation  liason  officer 

BDA 

battle  damage  assessment 

Bde 

brigade 

A-I 


BF 

battlefield  function 

Bn 

battalion 

BOS 

battlefield  operating  system(s) 

BSFV 

Bradley  Stinger  Fighting  Vehicle 

Btry 

battery 

C3 

command,  control,  and  communications 

C3I 

command,  control,  communications,  and  intelligence 

CAFAD 

combined  arms  for  air  defense 

CAS 

close  air  support 

CCF 

critical  combat  function 

CCIR 

commander's  critical  information  requirements 

Cdr 

commander 

CL 

Class 

CL  I 

subsistence  items 

CL  II 

individual  equipment,  clothing,  tool  sets,  house  keeping 
supplies 

CL  III 

petroleum,  oils,  lubricants 

CL  IV 

construction  and  barrier  material 

CLV 

ammunition 

CL  VI 

personal  demand  items 

CL  VII 

major  end  items 

CL  VIII 

medical  material 

CL  IX 

repair  parts  and  components 

A-2 


CM 

civil-military 

COA 

course  of  action 

CP 

command  post 

CPX 

command  post  exercise 

cs 

combat  support 

CSR 

controlled  supply  rate 

CSS 

combat  service  support 

decon 

decontamination 

DP 

decision  point 

DS 

direct  support 

DSM 

decision  support  matrix 

DST 

decision  support  template 

DTDD 

Directorate  of  Training  and  Development  Doctrine 

DZ 

drop  zone 

EPW 

enemy  prisoner  of  war 

FA 

function  analysis;  field  artillery 

FARP 

forward  arming  and  refuel  point 

FM 

field  manual 

FN 

field  note 

FRAGO 

fragmentary  order 

FSB 

forward  support  battalion 

FSE 

fire  support  element 

A-3 


FSO 


FIX 

FXXITP 

GS 

HHC 

fflMAD 

lAW 

IPB 

ITTBBST 

LADW 

LD 

LZ 

METT-T 

MOPP 

MQS 

MTP 

NBC 

NCO 

NIC 


fire  support  officer 
field  training  exercise 
Force  XXI  Training  Program 

general  support 

headquarters  and  headquarters  company 
high  to  medium  altitude  air  defense 

in  accordance  with 

intelligence  preparation  of  the  battlefield 

Innovative  Tools  and  Techniques  for  Brigade  and  Below 
Staff  Training 

local  air  defense  warning 
line  of  departure 
landing  zone 

mission,  enemy,  terrain,  troops,  and  time  available 
mission  oriented  protective  posture 
military  qualification  standards 
mission  training  plan 

nuclear,  biological,  and  chemical 
noncommissioned  officer 
National  Training  Center 


A-4 


oc 

OPFOR 

OPORD 

OPSEC 


observer-controller 

opposing  force 
operations  order 
operations  security 


Pam 

PCI 

PZ 

ROE 

51 

52 

53 

53  Air 

54 

SAFAD 

SEAD 

SGM 

SHORAD 

SITREP 

SO 

SOI 


Pamphlet 

pre-combat  inspection 
pickup  zone 

rules  of  engagement 

Adjutant/Personnel  Officer,  Brigade  and  Battalion  Staff 

Intelligence  Officer,  Brigade  and  Battalion  Staff 

Operations  and  Training  Officer,  Brigade  and  Battalion 
Staff 

Operations  and  Training  Officer  -  Air  Operations,  Brigade 
and  Battalion  Staff 

Supply/Logistics  Officer,  Brigade  and  Battalion  Staff 

small  arms  for  air  defense 

suppression  of  enemy  air  defenses 

sergeant  major 

short  range  air  defense 

situation  report 

signal  officer 

signal  operations  instructions 


A-5 


SOP 

standing  operating  procedure 

SPOTREP 

spot  report 

STP 

soldier’s  training  publication 

TAI 

target  area  of  interest 

TBM 

tactical  ballistic  missile 

TF 

task  force 

TLP 

troop  leading  procedures 

TOC 

tactical  operations  center 

TRADOC 

U.S.  Army  Training  and  Doctrine  Command 

TSOP 

tactical  standing  operating  procedures 

UAV 

unmanned  aerial  vehicle 

USAADAS 

U.S.  Army  Air  Defense  Artillery  School 

USAARMC 

U.S.  Army  Armor  Center 

USAARMS 

U.S.  Army  Armor  School 

WARNO 

warning  order 

XO 

executive  officer 

A-6 


